Mode of action and human relevance of THF-induced mouse liver tumors.
In a National Toxicology Program (NTP) bioassay, inhalation of tetrahydrofuran (THF) induced liver tumors in female B6C3F1 mice but not in male mice or rats of either sex. Since THF is not genotoxic, the NTP concluded this carcinogenic activity was likely mediated via non-genotoxic modes of action (MOA). Based on evidence that THF and phenobarbital share a similar MOA, female Car/Pxr knock-out mice were orally exposed to THF to evaluate the potential role of CAR activation in the MOA for THF-induced liver tumors. Because data from this oral study with Car/Pxr knock-out mice (C57Bl/6) and the inhalation studies with wild type mice (B6C3F1) reported by NTP and others were derived from different strains, oral studies with wild type B6C3F1 and C57Bl/6 mice were conducted to ensure THF responses in both strains were comparable. As seen in inhalation studies with THF, oral exposure of wild type female mice to a maximum tolerated dose of THF increased total P450 content, CAR-related P450 activities, and hepatocyte proliferation; these effects were not observed in Car/Pxr knock-out female mice. This finding supports the hypothesis THF-induced carcinogenicity is likely mediated via CAR activation that has limited, if any, relevance to humans.